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(54) Title: FASTENING DEVICES FOR EXPLOSION-PROOF ENCLOSURES

(57) Abstract: An enclosure can include a first enclosure portion
having a first tflange, at least one first engagement feature disposed
on a first inner surface of the first enclosure portion, and at feast
one mounting support. The enclosure can also mclude a second en-
closure portion mechanically coupled to the first enclosure portion
and having a second tlange and at least one second engagement
feature disposed on a second mner surface of the second enclosure
portion. The enclosure can further include at least one fastening
device mechanically and movably coupled to the at feast one
mounting support, where the at least one fastening device engages
the first flange and the second flange when the one fastening
device 1s m a closed position, and where the at least one fastening
device is disengaged from the first flange and the second flange
when the one fastening device 1s in an open position.
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FASTENING DEVICES FOR EXPLOSION-PRUOOF ENCLOSURES

CROSS-REFERENCE TO RELATED APPLICATION
{0001 The present application s related o United States Patent Application
Serial  Number 13/794,402, entitled “Fastening Devices for Explosion-Proof
Enclosures,” fited with the U.S. Patent and Trademark Office on March 11, 2013, and
whose entire contents are hereby imcorporated herein by reference.
QG2 ] The present apphication 15 also related to United States Patent
Apphication Serial Number 14/025,896 titled “Fastening Dlevices for Explosion-Proot

Enclosures,” which 1s being filed concurrently with the ULS. Patent and Trademark

{Oittice.
TECHNICAL FIELD
LHUIR]Y The prosent disclosure relates generally 10 explosion-proof enclosures,

and more particularly to systems, methods, and devices for securing a cover of an

explosion-proot enclosure 10 a body of the explosion-proot enclosure.

BACKGROUND
{30041 Explosion-proof receptacie housings and enclosure systems are used n
many ditferent imndustrial applications.  Such explosion-proof receptacie housing and
enclosure systems may be used, for example, m malitary applications, onboard ships,
assembly plants, power plants, ol refineries, petrochenucal plants, and other harsh
environments. At times, the equipment located mside such explosion-proof receptacie

housing and enclosure systems 15 used to control motors and other mdustnal

cquipment.
LHEIRY in order for an explosion-proot enclosure to meet certam standards and

requirements, the cover of the enclosure must be sealed 1o the body of the enclosure
withun certamn tolerances, Often, this requires a large number (30 or more) of bolts to
be tightened. Consequently, securing all of the bolts at the appropriate torgue s a
very time-consuming process. In addition, removing all of the bolis t0 access one or
more components mside the explosion-proof enclosure 1S @ UMe-CONSUMING Process.
Further, it all of the bolts are not remnserted and properly torqued, insuthicient sealing

can result, thereby creating a pomnt of environmental ingress and/or foss of explosion-

proof mtegrity.
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SUMMARY
{B006] in general, mn one aspect, the disclosure relates to an enclosure. The

enclosure can include a first enclosure portion having a first tlange, at least one furst
engagement feature disposed on a first inner surface of the first enclosure portion, and
at fcast one mounting support. The enclosure can also mclude a second enclosure
portion mechamcally coupled to the first enclosure portion and having a second flange
and at least one second engagement feature disposed on a second mner surface of the
second cnciosure portion. The enclosure can turther include at least one fastening
device mechamcally and movably coupled 1o the at least one mounting support, where
the at least one fasteming device engages the first flange and the sccond flange when
the at lcast one fastening device 1s m a closed position, where the at least ong
fastening device 1s disengaged from the first flange and the second tlange when the at
least one fastening device 13 1 an open position. The at least one first engagerment
feature can couple 1o the at least one second cngagement feature when the at least one
fastening device 15 in the closed position. A first flame path can be maimntained
between the first {flange and the second flange when the at least one fastening device
15 10 the closed position,

L These and other aspects, objects, features, and cmbodiments will be

apparent from the following description and the appended clamms,

BRIEF DESCRIPTION OF THE DRAWINGS
LIRS The drawings illustrate only example embodiments of fastening
devices for explosion-proot enclosures and are theretore not 10 be considered limiting
of its scope, as fastening devices for explosion-proot enclosures may admut to other
equally effective embodiments. The clements and features shown in the drawings are
not necessartly to scale, emphasis instead being placed upon clearly iliustrating the
principles of the example cmbodiments.  Addwonally, certam dimensions or
positionings may be exaggerated to help visually convey such principies.  In the
drawings, reference numerals designate like or corresponding, but not necessarily

identical, elements.

.
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LHEDS Figure 1 shows a front perspective view of an explosion-proot

conclosure with example lastening devices 1n accordance with certain example
cmbodiments,

{3010 Figures 2A and 2B show cross-sectional side perspective views of the
explosion-proot enclosure of Figure 1 detailing the example fasteming devices in
accordance with certam exarmple embodiments.

G011 Figures 3A-3C show various views defailing the example fasiening

device of Figures 1-2B 1 accordance with certain example cmbodiments,

{30121 Figure 4 shows a front perspective view of an explosion-proot
cnclosure with another example fasterung device m accordance with certain oxample
cmbodiments,

{008 3] Figures SA and 5B show cross-sectional side perspective views of the
explosion-proof enclosure of Figure 4 detailing the example fastening device mn

accordance with certamn example embodiments,

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

{00141 The cxarple embodiments discussed hercin are directed to systoms,
apparatuses, and methods of fastening a cover of an oxplosion-proot enclosure 10 a
body of the explosion-proot enclosure. While the example embodiments discussed
heremn are with reference to explosion-proot enclosures, other types of non-explosion-
proot enclosures {e.z2., junction boxes, control panels, highting pancls, motor control
centers, switchgecar cabinets, relay cabinets) or any other type of enclosure (eg.,
hazardous enclosure) may be used in conjunction with exampie cmbodiments of
fastening devices.

{0015 As used herein, the cover and the body of an enclosure can be reterred
o as enclosure portions. Further, while example fastening devices are shown in the
accompanying figures as bemg mechamcally coupled to the cover of an enclosure,
example fastening devices can, addimionally or alternatively, be mechanically coupled
to the body of the enclosure. Smmilarly, while cxampie flange relief features are
shown being disposed on the body, example flange reliet features can, additionally or
alternatively, be disposed on the cover.

{30167 in one or more example embodiments, an explosion-proot enclosure
(also known as a flame-proot enclosure) 18 an enclosure that 18 configured 0 contain

an explosion that oniginates inside the enclosure.  Further, the explosion-proot
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enclosure 18 configured to allow gases from nside the enclosure {0 escape across
jomts of the enclosure and cool as the gases oxit the explosion-proof enclosure. The
jomts are also known as tlame paths and exist where two surfaces meet and provide
an uninterrupted path, from inside the explosion-proot enclosure toward the outside of
the explosion-proot enclosure, along which one or more gases may travel. A joint
may be a mating of any two or more surfaces. Each surface may be any type of
surface, ncluding but not hinuted to a tiat surface, a threaded surtace, a rabbet surface,
and a serrated surface.

{30171 in one or more example embodiments, an explosion-proot enclosure 1s
subject to meehing cortamn standards and/or rogquirements.  For example, NEMA sets
standards with which an enclosure must comply in order to quahify as an explosion-
proof enclosure.  Specifically, NEMA Type 7, Type 8, Type 9, and Type 10
enclosures set standards with which an explosion-proot enclosure within a hazardous
location must comply. For example, a NEMA Type 7 standard applies t0 enclosures
constructed for indoor use in certain hazardous locations. Hazardous locations may
be defined by one or more of a number of authorities, including but not imited to the
National Electric Code {e.g., Class I, Dwvision 1) and Underwriters’ Laboratories, Inc.

(UL) (e.g., UL 1203). For exampile, a Class 1 hazardous arca under the National

Electric Code 15 an area in which tlammable gases or vapors may be present in the air
mn sufhiciont quantifies 10 be explosyve.
{B0T 8] As a specific example, NEMA standards for an explosion-proof

. . : ‘ , 3 : . | e
enclosure of a certamn size {eg., 10{ cny) or range of sizes may require that i g

Group B, Division 1 area, any flame path of an explosion-proot enclosure must be at
least | mch long {continuous and without interruption), and the gap between the
surtaces cannot cxceed 0.0015 mches. Standards created and mamtaimned by NEMA
may be found at www.nema.org/stds and are hereby incorporated by reference.

301 9] Some standards also reguire that one or more tools are used ¢ open an
explosion-proot enclosure. Example embodiments described herein require the use of
a tool, whether custom made or standard, 1o disengage the fastening device and open
the explosion-prootf enclosure. Each of the components of the example fastening
devices (e.g., tastener, fastener recerver, load distnibuting member, handle, cam, pm)
can be made from one or more of a number of suitable materials, including but not

limited to stainless steel, plastic, aluminum, ceramic, rubber, and iron.
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L4 Example enclosures described herein can be exposed 1o one or more

covironments {e.g., hazardous, corrosive, mgh temperature, high humidity} that can
cause the enclosure cover and the enclosure body to become fused together to some
extent. In such a case, cxample cover release mechanisms can be used 1o assist i
prying apart the enclosure cover from the enciosure body. For example, such a cover
release mechamsm can be usehul when oxadation has formed between the cover tlange
and the body tlange. In such a case, an irmaproper method of pryving apart the enclosure
cover and the enclosure body can result in damage {e. 2., scoring, pitiing, souging) to
the cover flange and/or the body flange. Examples of cover release mechanisms can
be tound m United Sfates Patent Application Serial Number 13/794,433 entitied
“Cover Release Mechanisms for Enclosures,” the entire contents of which are hereby
mcorporated by reference.

B021] Example cmbodiments of fastenmg devices for explosion-proot
enclosures will be dosceribed more fully  hereimafier with reference to the
accompanying drawings, in which cxample embodiments of fastening devices for
explosion-proot  enclosures are shown.,  Fastening devices for explosion-proot
cnclosures may, however, be embodied i many different torms and should not be
construed as hnuted to the cxample embodiments set forth herein. Rather, these
example embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of fastening devices for explosion-proot
enclosures to those or ordinary skl m the art.  Like, but not necessartly the same,
cloments (also sometimes called components) in the various figures are denoted by
like reference numerals tor consistency.

{B022] Figure | shows a front perspective view of an explosion-proot
cnciosure 100 with example fasterung devices 110 m accordance with certam cxample
cmbodiments. In one or more cmbodiments, one or more of the features shown in
Figure 1 may be omutied, added, repeated, and/or substituied.  Accordingly,
ernbodiments of an explosion-proot enclosure with fasterung devices should not be
considered himited to the speciiic arrangements of components shown m Figure 1.
{30231 Reterring to Figure 1, the explosion-proof enclosure 100 mcludes an
cnclosure cover 102 and an enclosure body 104, The enclosure cover 102 can mclude
an elevated mner portion 120, an outer portion 121, one or more transitional supports
124 between the elevated mner portion 120 and the outer portion 121, and a cover

Hlange 122 disposed around the pernimeter of the outer portion 121 of the enclosure

-y
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cover 102, A wall 123 can joun the clevated mmner portion 120 and the outer portion
121, The wall 123 can also be coupled t0 one or more of the transitional supports
124,

{30241 in certain example embodiments, the enclosure body 104 includes a
base 130} having a back and one or more walls adjacent to the back. The enclosure
body 104 can also mclude a body tlange 132 disposed at the end of the one or more
walls of the base 130. The body flange 132 can be disposed around the perimeter of
the base 130 of the enclosure bodv 104, When the enclosure cover 102 s
mechanically coupled to the enciosure body 104, the cover tlange 122 15 mated 0 a
body flange 132, Specifically, as shown, tor example, i Figures 2A and 28 below,
the mterior surface 222 of the cover flange 122 18 mated to the micrior surface 232 of
the body flange 132.

B025] As shown i Figure |, only one example fastening device 110 1s used.
In this case, the fastening device 110 15 disposed along the top end of the enclosure
10(. Alternatively, more than onc fastening device 110 disposed toward one or more
ends and/or sides of the enclosure 100 can be used. The fastening device 110 can
have an open position (where the fastening device 110 18 not engaging the cover
flange 122 and the body flange 132} and a closed position (where the fastening device
110 1s engaging the cover flange 122 and the body flange 132). In Figure 1, the
tastening device 110 18 shown 1o the closed position. The air gap that forms between
the surfaces of the cover flange 122 and the body flange 132 when the cover tlange
122 and the body flange 132 converge 1s the flame path 169, Specifically, the flame
path 169 15 formed between the interior surtace 222 of the cover flange 122 and the
intenior surtace 232 of the body flange 132, begmmng from the nterior of the
cnclosure until the path between the mnferior surface 222 and the miternior surface 232
18 interrupted, as by a sealing member One of the functions of the fastening device
110 18 10 ensure that the flame path 169 15 within an accepted tolerance in light of a
particular standard for the cxplosion-proot enclosure 100,

{O3261 The enclosure cover 102 {sometimes genernically calied an enclosure
portion} and the enclosure base 134 {(sometimes also generically called an enclosure
portion) of the explosion-proot enclosure 100 are secured using the fastening device
110, The fasterung device 110 1 thas case meludes a bracket 148, The bracket 14R as
shown 1 Figure 118 substantially U-shaped, but the bracket 148 can also bave one or

more of a number of other shapes. The bottom side 152 of the bracket 148 can be
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antiparailel 1o the top side 150, where the top side 150 1s substantially perpendicular
to the back side 154 that j01ns (mechamcally couples) the top side 150 and the bottom
side 152, The back side 154 can torm a smgle piece with the top side 150 and/or the
bottom side 152, as 1n a torged manufacturing process.  Alfernatively, the back side
154 can be a separate member that 13 mechanically coupled to the top side 150 and/or
the bottom side 152, In such a case, the back side 154 can be mechamcally coupled
to the top side 150 and/or the bottom side 152 using one or more of a number of
methods, mmcluding but not lmited t© weldig, fastening devices, cpoxy, and
overlaving brackets, and slotted receivers.

{00271 In certain example ecmbodiments, the bracket 148 mcludes one or more
of a number of optional features. For cxampile, one or more optional ribs can be
disposed substantially vertically along the inner surface of the back side 154 of the
bracket 14%. In addifion, or in the aliernative, the ends of cach rib may be disposed on
the bottom surtace of the top side 130 and/or on the top surface of the bottom side 157
of the bracket 148, Any such ribs can be of any dimensions {e.g., length, width,
height, thickness) and/or shape. The dimensions of a 124 can be substantially sinnlar
to some or all other ribs disposed on the underside of the bracket |48,

{3028 in addition 1o enhancement of the structural miegrity of the bracket
148 for mamtaimming a flame path 169 between the cover {flange 122 and the body
Hange 132, the ribs can be used tor ong or more other purpoeses. For example, the ribs
can be used o properly position and maimntain contact by the bracket 148 with a
particular portion of the cover flange 122 and/or the body tlange 132, In such a case,
recesses can be cut into one or more surfaces of the cover flange 122 and/or the body
flange 132 that contact the ribs when the bracket 148 18 properly positioned. Each
cxample recess can have dimensions {e.g., depth, width, length) that are shightly larger
than the corresponding dimensions of the rib that mechanically couples with the
reCess. A recess can be cut mto an outer edge of the cover flange 122, an outer edge
ot the body Hlange 132, g top surface of the cover tlange 122, and/or a bottom suriace
ot the body flange 132,

{30291 in certain example embodiments, the top side 150 of the bracket 148 18
longer than the bottom side 152, In such a case, there s more overlap of the cover
flange 122 by the top side 150 relative 1o the amount of overlap of the base flange 132
by the bottom side 152, The length of the top side 130 can depend on one or more of

a number of factors, ncluding but not hinmted (o the size of the cover 102, the

~J
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thickness of the top siude 150, and the location of any componenis {e.g., mdicating
lights, switch handle, viewing window) disposed on the surtace of the cover 102,
{0030 in addifion, some or all of the bracket 148 can be made thicker 1o
mprove the structural mtegrity of the bracket 148, The added thickness of the
bracket 14% can extend to all or select portions {i.e., the top side 130, the bottom side
152, and the back side 154) of the bracket 148, In addition, the added thickness of the
bracket 148 can be made to all or select portions of the top side 150, the bottom side
152, and/or the back side 154. The thickness of the bracket can be measured with or
without consideration of the ribs 124 on the under side of the bracket 148,

{30311 When the bracket 14% 18 engaged with the enclosure 100, the top side
130 of the bracket 148 contacts at least a portion of the top surtace {the outer portion

and/or the elevated

U

121) of the cover flange 122 {and also, 1n some cases, wall 12,
mner portion 120}, and the bottom side 152 of the bracket 148 contacts at least a
portion of the bottom surface of the base flange 132, In ceortain example
embodiments, the cover flange 122 and/or the body flange 132 15 shaped to conform
to the bracket 148, For example, in this case, the bottom portion of the body tlange
132 includes a chamier that 18 formed at a downward angle that 1s substantially
paraliel to the bottom side 132 of the bracket 148 when the bracket 14¢ 1s engaged
with the explosion-proof enclosure 13, In certamn alternative example embodiments,
the bottom side 152 1s substantially perpendicular 0 the back side 154, and the {op
side 1350 1s antiparalicl 1o the bottom side 152, In such 4 case, the body tlange 1372
does not include the chamter, but the top portion of the cover flange 122 does mclude
a chamfer that is cutl at an upward angle and 1s substantially paraliel to the top side
150 of the bracket 143 when the bracket 148 18 engaged with the explosion-proot
cuciosure 100,

{30321 The top side 150 of the bracket 148 can mclude an engagement poriion
(hidden from view). The engagement portion 1s located at the distal end of the top
side 150 and 15 mechanwcally coupled to the lever 140 (described below)., The
engagement portion can form a single picce with the top sude 150, as m a forged
manufacturing process.  Alternatively, the engagement portion can be a separate
member that 1 mechanically coupled to the top side 150, In such a case, the
cngagement portion can be mechanmically coupled 1o the top side 150 usmyg one or

more of a number of methods, including but not hnuted to welding, fastening devices,
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epoxy, and overlaying brackets, and slotted receivers. The engagemoent portion can be
fixedly coupled or movably {e.g., hingedly) coupled to the lever 140,

LLIRR] In certaimn cxample embodiments, the fasterung device 110 s
“boltiess,” meaning that such a fastener {e.g., bolt, screw) 18 not used to dwrectly
couple the cover flange 122 and the body flange 132, More mmportantly, the
enclosure cover 102 15 not penctrated throughout its thickness, which would create an
additional flame path. In addition, optionally, the top side 150, the back side 154,
and/or the bottom side 152 each can have an array of protrusions.  Such protrusions
can serve one or more of a number of purposes. For example, the protrusions can
provide structural reinforcement and mamtam mechamcal mtegrity ot the bracket 14R.
Fach protrusion can be of any height and/or thickness. In addition, cach protrusion
can have varying heights and/or thicknesses along the fength of the protrusion. The
protrusions can form a smgle piece with the bracket 148, as n a forged manufacturing
process. Alternatively, the protrusions can be separate mermbers that are mechanically
coupled to the bracket 14, In such a case, the profrusions can be mechamcally
coupled 1o the bracket 148 using one or more of a number of methods, mnchiding but
not hinuted to welding, fastening devices, epoxy, and overlaying brackets, and slotied
FeCeIVErs.

{0034 in addition to the bracket 148, the fastening device 110 can mclude a
lever 140, The lever 140 can mclude a handle 144 located at the distal end, a body
142, and a hinged couphng feature 146 (which can also be called a retaming feature or
a detent) at the proximal end. In certain examplie cmbodiments, the lever 140 i
mechanically coupled o the top side 150 using the hinged couphing feature 146, For
cxample, the hinged coupling {eature 146 can hingedly couple to a corresponding
cngagement portion of the top side 150, In such a case, a tubular aperture can traverse
the length of both the hinged coupling feature 146 and the engagement portion, and
the two picces are joined by mserting a pin (desceribed below with respect to Figares
3A-3C) wmito the apertures.  The pin mamtams the hinged couplhing between the
bracket 148 and the lever 14{.

{3035 The lever 140 can also be mechanically coupled {0 the bracket 148 in
ong or more of a number of other ways. In any case, when the tever 140 1s engaged,
the coupling between the lever 140 and the bracket 148 causes the bracket 148 to

become cngaged with the enclosure 100, Likewise, when the lever 140 18 disengased,
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the coupling between the lever 140 and the bracket 14% causcs the bracket 148 to
become disengaged trom the enclosure 106,

{30361 in addifion or m the alternative, the coupling feature 146 can be used 1o
mechanically couple other various components of the fastening device 110 and/or
explosion-proot enclosure 100 to cach other. For example, the coupling feature 146
can mechanically couple the enclosure cover 102 to the bracket 148, As another
example, the couphing feature 146 can mechamcally coupie the enclosure body 104 to
the bracket 148, In such a case, the coupling feature 146 can mciude one or more
pieces that can cach have one or more of a number of features (e.g., shiding features,
hinged features, fastening receivers) to allow the coupling tfeature 146 10 couple
together components of the fastening device 110 and/or cxplosion-proot enclosure
100,

3037} {n certain example embodiments, the fastening device 110 {or portions
theroot) are mechanically and movably coupled to at least one mounting support 180,
where the mounting support 180 18 mounted 1o the outer surface of the enclosure
cover 1(02. For example, at lecast one mounting support 180 can be mechanically
coupled to the wall 123 that jons the elevated mner portion 120 and the outer portion
121 ot the enclosure cover 102, As another examplic, the at least one mounting
support 180 can be disposed on the outer portion 121 adjacent to the elevated nner
portion 120, In any case, the mounting support 180 can be mounted on the enclosure
cover 102 using one or more methods, mcluding but not lumited 1o welding, tastening
devices, and mating threads. In this particular cxample, two mounting supports 180
and the wall 123 form a single piece, as from a casting process.

{30381 in addition, or in the alternative, the mounting supports 180 can be
racchanically coupled 1o the enclosure body 104, Each mounting support can mclude
a fastener 114. The fastener 114 can adjust the compressive force applied by the
tastening device 110 and 1s discussed i more detadl below with respect to Figures
3A-3C. In thas example, the hinged coupling feature 146 of the fastening device 110
15 hingedly coupled to the mounting supports 180 and fixedly coupled o the bracket
143, Further, the handle 144 1s fixedly coupled o the hinged coupling feature 146
and allows the tasteming device 10 1o move between the open position and the closed

DOSHON.

{3039 Figures 2A and 2B show cross-sectional side perspective views of an

enclosure system 200 that includes the explosion-proot enclosure of Figure 1 and

1{}
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detailing the cxample fastening device 11 i accordance with certain exampie
embodiments.  Specifically, Figure 2A shows the enclosure cover 102 mechanically
coupled to the onclosure body 104, Figure 2B shows the enclosure cover 102
mechanically decoupled from the enclosure body 134, In one or more embodiments,
one or more of the features shown in Figures 2A and 2B may be omitied, added,
repeated, and/or substituted. Accordingly, embodiments of an explosion-proot
enclosure with fasternung devices should not be consudered hmuted to the specific
arrangements of components shown m Figures 2A and 2B,

{304 Reterring to Figures 1-2B, the fastening device 1s partly disposed on
the enciosure cover 102 and partly on the enclosure body 104, Specifically, at least
one engagement feature 225 of the fastening device 18 disposed on the mner surface of
the enclosure cover 102, In certain example embodiments, cach engagement {feature
225 18 disposed on the back side of the outer portion 121 of the enclosure cover 102,
Simlarly, at least one engagement feature 235, which complements the cngagement

feature 225, 18 disposed on the enclosure body 134, For exampie, as shown m Figures

2A and 2B, each engagement feature 235 can be disposed on an mner surface of a
side wall of the enclosure body 104,

{0041 ] The ensagement feature 225 can have one or more of a number of

shapes and features. For example, as shown i Figures ZA and 2B, the engagement
teature 225 can have g base 2206 that 1s coupled to the enclosure cover 102 and a
mating feature 227, The mating feature 227 15 shown having a wedge shape, but the
mating feature 227 can have one or more of a number of other shapes, mchiding but
not limited to an arc, a square, a sawiooth, and a sinusoid. The width (thicknessy of
cach cngagement {eature 225 can vary, and can be substantially umiform or variable
along s length.

{0042 Stmtlarly, the cngagement fcature 235 can have onc or more of a
number of shapes and features that complement those of the engagement feature 225

to which the engagement feature 235 couples. As shown i Figures ZA and 28, the

f, i

engagement feature 235 can have a basc 236 that 1s coupled to the enclosure cover
102 and a mating feature 237. For example, if the shape of the mating feature 227 {for
the engagement feature 225 15 a wedge or tniangle, then the shape of the mating
feature 237 for the engagement feature 235 can also be a wodge or tnangle that

compiements the mating feature 227 so that the cngagement ifeature 225 can

i1
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mechanically couple to the engagement feature 235 when the fastenng device 110 18
10 the closed position.

{30437 in certain example embodiments, the engagement feature 225 disposed
on the mner surface of the enclosure cover 102 is adjustable to ensure that the flame
path 169 between the cover flange 122 and the body flange 132 complies with
specifications. In addition, or 1 the alternative, the engagement feature 235 disposed
on the inner surtace of the enclosure body 104 15 adjustable (as by a user or a
manufacturer) to ensure that the flame path 169 between the cover flange 122 and the
body tlange 132 complies with specifications. For example, the engagement feature
235 can be adjusted by a manutacturer 5o that the flame path 16Y complics with
specifications upon first use by a user. As another exampie, the engagement feature
235 can be adypusted by a user 10 compensate for wear and/or mamnienance over time
<o that the flame path 169 complics with specifications.

{0044 The engagement feature 225 and/or the engagernent feature 235 can be
adjustable 1 one or more of a number of ways. For example, the engagement feature
225 can be disposed within a track {e.g., a slot) that 18 continuous or has @ number of
discrete positions along us length. In such a case, the cngagoment feature 225 can be
moved by a user to help ensure a proper flame path 169 between the cover Hlange 122
and the body tlange 132, As another example, the engagement feature 235 can have a
tastening feature (e.g., an aperture that traverses therethrough) that couples {erther
duectly or using an additional device, such as a bolt) 1o one of a number of
complementary fastening features (e.g., apertures that traverse into a portion of a
wall},

{3045] in certam example embodiments, the engagement features 2285 move 1o
response to movement of the fasterung device 110, In other words, as the fastening
device 110 moves between the open position and the closed position, the engagement
teatures 225 also move. Thus, when the fastening device 110 18 moved mto the

closed position, the engagement features 225 become engaged with (mechamcally

L4

At

couple to) the engagement features 235, In addition, or in the alternative, the

{

cngagement {eatures 235 can move n response 10 movement of the fastenming device
110,

{30461 in any case, when the fastening device 110 18 m the open position, the
cnclosure cover 102 can be decoupled {removed) from the enclosure body 104, {f the

engagement features 225 and/or the engagement features 235 do not move 1 response
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to the movement of the fastening device 11§, then the enclosure cover 102 may have
to be moved 1o a certain direction {e.g., upward)} betore the enclosare cover 102 can
be removed from the enclosure body 104, The hinged coupling feature 146 and the
mounting supports 180 can be jomed by inserting a pmn 211 into apertures that
traverse some or all of the hinged coupling {eature 146 and the mounting supports
180, The pm 211 can mammtam the hinged coupling between the hinged couplhing
teature 146 and the mounting supports 180 and aliow the fastening device 110 1o
move between the closed position and the open posifion.

{30471 Figures 2A and 2B also show how the rear surtace 131 of the body
flange 132 can be contigured 1o engage the botiom side 152 of the bracket 1428 of the
fastening device 118, Specifically, a portion 134 of the rear surface 131 of the body
flange 132 can have a different contour than the rest of the rear surtace 131, For
example, as shown mn Figures 2A and 28, the shape and orientation of the portion 134
can be substantially the same as the shape and onenfation of the inner surtace of the
bottom side 152 of the bracket 148 when the fastening device 110 15 m the closed
position. in other words, the portion 134 of the body flange 132 has a vertical profile
that 15 1ess (and a horizontal profile that 18 more) than that of a remamnder {i.e., the rest
of the rear surface 131} of the body flange 132, where the bracket 148 engages the
cover flange 122 and the portion 134 of the body flange 131 when the lever 140 15
the closed position, and where the bracket 148 185 disengaged {rom the cover flange
122 and the portion 134 of the body flange 132 when the lever 140 18 i the open
pOSiHiIon.

{30481 in certamn example cmbodiments, a sealing member 294 {e.2., gasket,
o-ringy 18 i1t mside a channel (hidden from view by the scaling member 294} on the
bottom surface of the cover tlange 122 and/or the top surtace of the base flange 1372,
fn such a case, as the bracket 148 is drawn toward the explosion-proot enclosure 204,
the gasket 294 1s compressed, providing a scal agamnst mgress while providing a flame
path 169 that meets one or more applicable standards (e.g., flame path 169 no greater
than 0.0015 inches). The sealing member 294 can be any type of sealing member
(e.2., gasket, o-ring) made of a compressible material (e.g., rubber, silicon).

{3491 In certain example embodiments, the enclosure cover 102 and/or the
cnclosure body 104 can uclude a securing feature to help the enclosure cover 102

become properly aligned with the enclosure body 104 when the enclosure cover 102

15 coupled to the enclosure body 184, For example, as shown i Figures 2ZA and 2B,
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the enclosure cover 102 can mchude a securing feature 283 disposcd on the inner
surface of the enclosure cover 102, The sccuring feature 283 can be disposed on any
side {e.g., foward the bottom end) of the enclosure cover 102, In some cases, the
securing feature 233 18 posttioned on a side oppostic where the tastening device 11{ is
positioned. The securing feature 283 can have a shape and/or size that compliements
the securnng teature 285 disposed on the mner surface of the enclosure body 104, The
shape and/or size of the sccuring feature 283 and the securmg feature 285 can vary.,
LI The securing feature 283 and/or the securing feature 245 can be
segmented and/or have a single member with a size and shape that 15 substantially
simmuar to the congagement feature 225 and/or the eongagoment feature 235,
respectively.  When the securing feature 283 and/or the sccuring feature 285 15
elongated, as shown in Figures 2ZA and 2B, an additional feature 237 can be disposed
on the 1oner surface of the enclosure cover 102 and/or the enclosure body 104 to help
ensure that the itenor surface 222 of the cover flange 122 has proper surface contact
with the mterior surface 232 of the body flange 132,

{3051 Figures 3A-3C show various views detading the example fastening
device 110 shown 1 Figures 1-28 for an explosion-proot enclosure 300, Specifically,
Figures 3A-3C cach show a different Cross-sectional side perspective view of the
fastening device 110 to provide detail as to how, 1 certain example embodiments, the
lever 144 18 used to engage the bracket 143 with, and disengage the bracket 148 from,
the enclosure 300, In particular, referring to Figures 1-3C, the bracket 148 engages
the cnclosure 304 when the lover 140 18 put n the closed position, which occurs by
pushing the handle 144 downward (or vpward i the {astening device 118 18 orented
10 the opposite direction), toward the bracket 148, As thas occurs, the cam 247 of the
fasterung device 110 1s engaged and draws the bracket 148 toward the enclosure 300
(downward i Figures 3A-3C). When the bracket 14¥ 18 drawn toward the explosion-
proot enclosure 300, the bottom side 152 of the bracket 148 supplics a compressive
torce 1o the base flange 132 against the cover Hlange 122 1o reduce the flame path 169,
{3052} An optional securing device 261 can be mechamcally coupled 10 a
portion {e.g., the top side 150} of the bracket 148, In certain example embodiments,
when the lever 140 reaches the fully-closed {engaged) position, an optional securing
device 261 traverses an aperture 160 m a portion {e.z., along the body 1472) of the
lever 140 and engages that portion of the lever 140 to secure the fever 140 n the

fullv-closed (engaged) position. For example, as shown in Figure 3A, the securing
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device 261 18 a screw that 15 disposed within and engages a shot 1n the aperture 160 in
the body 142 of the lever 140 10 secure the lever 140 agamst the bracket 148 when the
lever 140 18 in the fully-closed position., The securing device 261 provides tamper
resistance and can require a tool (not shown) to release the lover 140, The tool can be
a specially-designed tool or a standard tool {e.g., a screwdriver). Other examples of
the securmg device 261 can mclude, but are not himited to, a screw, a detent, and a
bolf. Further, the securing device 261 can be posifioned i one or more of a nuraber
of difterent iocations with respect to the lever 14, Other examples of a securing
device are described m United States Patent Application Serial Number 13/794,402,
centitled “Fastening Devices for Explosion-Proof Enclosures,” filed with the U.S.
Patent and Trademark Office on March 11, 2013, and whose entire conicnts arc

hereby incorporated herein by reference.

053] Figure 3B shows how the compressive force applied by the bracket

148 can be adjusted. A fastener 114 can be driven mto and/or exiracted from an

aperture along the edge 299 of a mounting support 180. As shown in Figure 3B, the
cdge 299 of a mounting support 188 can be hornzontal, vertical {(as shown), or have a
siope.  When the fastener 114 18 orniented hornzontally through the edge 299, the
fastener 114 can be driven into and/or exiracted from the edge 299 of the mounting
support 180, In such a case, as the fastener 114 18 driven o and extracted away
trom the cam 247, a horizontal force 18 apphed (0 and taken away from, respectively,
the cam 247 by the optional wear plate 210, The optional wear plate 210 can be
posttioned between the cdge 299 and the cam 247, The wear plate 210 can align with
the aperture through the edge 299 that 1s traversed by the fastener 114, By having the
fastencr 114 and wear plate 210 orented substantially as shown, less {orce {e.g., 2/3
less foree) may be used to drive the fastener 114 mto and/or extract the fastener 114
from the edge 299 of a mounting support 180. As a result, less effort 1s required {0
adjust the compressive torce applied by the bracket 148 through the cam 247,

LHIRE] Such  adjustments fo the fasiener 114 can be made during
manufacturing and/or in the field. The wear plate 210 1s used to apply the proper 1oad
to the cam 247, and which causes the proper amount of force to be apphied by the
bracket 148 on the enclosure 300 to provide a proper flame path 169, 1T to0 much
clamping ftorce 1s required ot the cam 247, the flame path 169 will be too small, which
could increase the pressure developed from an explosion wmside the explosion-proof

enclosure 300 and exceed the strength of the explosion-proof enclosure 300, It 0o
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little clamping force 18 required of the cam 247, the flame path 109 will be too large,
which could let the flame cscape from the explosion-proof enclosure 300, In either
case, the standards required for an explosion-proot 300 may not be met.

LAY Figures 3A-3C help illustrate how moving the handle 144 1o transition
the lever 140 from the fully-closed position (as shown in Figures 3A and 3B) o the
open position {as shown 1 Figure 3C) also moves the bracket 148 from engaging the
enclosure 300 (specifically, the cover flange 122 and the body flange 132) to
disengaging the enclosure 300, When this occurs, explosion-proot enclosure 303{ can
be opened. First, the engaging member 261 1s released (n this case, unscrewed) from
the aperture 160 within the body 142 of the lever 140, Releasing the engaging
member 261 may be performed using a tool. Then, the lever 140 15 hitied upward by
the handle 144 and toward the explosion-proot enclosure 300, Finally, the enclosure
cover 102 15 hifted n a certamn direction {e.g., upward) so that the engagement features
225 become disengaged from the engagement features 235, Subseqguently, the
enclosure cover 102 can be moved away from the enclosure body 104,

{3056 Ag the lever 140 moves away from the fully-closed position to the
open position, the cam 247 rotates and pushes the engagement portion (and thus the
rest of the bracket 148) away from the conclosure 300. In certain example
embodiments, the distance that the cngagement portion is pushed away from the
enclosure 300 15 himrted by the extent that the wear plate 210 18 positioned relative {0
the cam 247. Such a method of disengaging the bracket 140 from the enclosure 300 18
advantageous if oxidation has formed between the bracket 140 and the cnclosure 300
because separating the two 1s easter and less prone to breaking or damaging the
bracket 140, the enclosare 300, or some other component or device associated with
the enclosure 300, When the bracket 142 18 pushed away from the explosion-proof
cuclosure 3{{}, the compressive force supplied by the bottom side 152 of the bracket
148 to the base flange 132 15 veduced or ehiminated. In such a case, as the bracket 148
15 pushed away from the explosion-proot enclosure 300, the sealing member 294 13
decompressed, removing the seal against ingress and widening and/or eliminating the
flame path 169,

{0571 As all of the fasteming devices 110 are mounted on the top surface of
the enclosure cover 102, there 18 an arca {e.g., the clevated mmer portion 120) on the
top surface of the enclosure cover 102 within which existing components (e.g.,

switches, indicating hights, pushbutions) on the outer surface of the enclosure cover

16



CA 02923850 2016-03-095

WO 2015/038803 PCT/US2014/055234

102 can be located without mterfering with the operation of such fastening devices
110, The size of thas area can vary, For example, the distance between an edge of the
caciosure cover 102 and the closest portion of the arca may be two mches or less.
LiIRYS Further, the profilc of g fastening device 11{ can be relatively small.
For exampie, the distance between the top of the back side 154 of the bracket 148 and
the top of the hinged coupling feature 146 and/or the handle 144 of the lever 1480
should be as small as possible {e.g., no more than two mches). As another oxample,
the distance between the bottom of the back side 154 and the end of the bottom side
152 can be munimal (e.2., no more than one mnch),

{055 Such distances can be larger, particularly when example fasterung
devices 110 described herein are used to retrofit an existing explosion-prootf enclosure
that has bolts or other traditional fasteming devices. In such a case, the characteristics
{e.g., height, width, depth, location of corponents disposed on the cover) of the
existing explosion-proot enclosure can dictate the sizo of the fastening device 110,
LHEH Figure 4 shows a front perspective view of an explosion-proot
enclosure 400 with another example fastening device 410 in accordance with certain
cxample embodiments. In one or more embodiments, one or more of the features
shown in Figure 4 may be omaitted, added, repeated, and/or substituted. Accordingly,
embodiments of an explosion-proot enclosure with fastening devices should not be
considered limited to the specilic arrangements of components shown i Figure 4.
(G061 Reterning to Figures 1-4, aside from the fasiening device 410, as
explained below, the explosion-proot enclosure 400 (including the enclosure cover
432 and the enclosure body 404y of Figure 4 1s substantially the same as the
explosion-proot enclosure 100 of Figure 1 and the explosion-proot enclosure 200 of
Figurcs ZA and 2B. The fastening dovices 410 of Figure 4 are each operated by a cam
472 that traverses the enclosure cover 4072, Specifically, the cam 472 can traverse the
outer portion 421 {and/or some other portion) of the enclosure cover 402, In such a
case, an additional flame path 474 18 ¢reated between the cam 472 and the enclosure
cover 4072,

{30621 The cam 472 can be housed, at least 1n part, within a mounting support
430, In certain example embodiments, the mounting support 484 can be part of, or
can be coupled 10, the wall 423 (and/or some other portion) of the enclosure cover
4432, The cam 472 can be rotated {opened and closed) using a tool (not shown), such

as an hex-head wrench, The details of the {astening device 410 are shown i Figures



CA 02923850 2016-03-095

WO 2015/038803 PCT/US2014/055234

SA and 5B. While Figure 4 shows two fastening devices 410, example embodiments
can have only one fasteming device or more than two fasteming devices.  With
maultipie fasterung devices 410, cach fastening device can be positioned at any
location along the top surface of the enclosure cover 402,

LHERY Figures 5A and 5B cach shows a cross-sectional side perspective view
of an enclosure systern 500 that includes the explosion-proot enclosure of Figure 4
and detailing the example fasiening device 410 1 accordance with corfain exampie
emmbodunents. Speciiically, Figure 4A shows the enclosure cover 402 mechanically
coupled to the enclosure body 404, Figure 4B shows the enclosure cover 402
rmaechanically decoupled from the enclosure body 404, In one or more ermmbodimeoents,
one or miore of the features shown in Figures 4A and 4B may be omitted, added,
repeated, and/or substituted.  Accordingly, embodiments of an explosion-proof
enclosure with fastening devices should not be considered himted o the specific

arrangements of components shown mn Figures 4A and 48,

{00641 Referring to Pigures 1-53B, the congagement featurcs 425 can be
substantially the same as the engagement features 225 described above with respect to
Figurcs 2A and 2B. Sumlarly, the cngagement features 435 can be substantially the
same as the engagement features 235 described above with respect to Figures ZA and
2B. As far as the rest of the fasiening device 410, a cam 472 includes a shaft 473 that
traverses the thickness of the enclosure cover 402 (m thys case, the cover flange 422)
and 15 disposed withmn the mounting support 480, The end of the shalt 473, mside the
enclosure body 404, 1s mechanically coupled to a fastening feature 474,

{B065] Ag described above with respect {0 Figure 4, a portion of the cam 472
15 posttioned and accessible outside the enclosure cover 402, regardless of whether the
cnclosure cover 402 18 mechamcally coupled 1o the enclosure body 404, Thus, by
moving {e.g., rotating) the cam 472 trom outside the enclosure cover 402 {(for
example, by using a tool), the fasteming feature 474 coupled to the end of the shaft
473 also rotates. When the cam 4772 rotates mto the closed position, and when the
enclosure cover 402 1s mated agamst the enclosure body 404, the fastening {eaturg
474 couples to a fasteming {eature 491 disposed on an mner portion of the enclosure
body 404,

{30661 in certain example embodiments, the fastening feature 491 disposed on
an mmncr portion of the enclosure body 404 can torm a single piece with the romainder

of the enclosure body 4034, as from a casi, or can be a scparate piece that is
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mechanically coupled to the enclosure body 404, In the laticr case, the fastening
feature 491 can be mechanically coupled to the enclosure body 404 using one or more
of a number of coupling methods, mcluding but not lumied to fastening devices,
welding, mating threads, and compression fittings.

{0067 The fastenming feature 491 can include one or more of a number of
teatures that allow for a umitorm and/or controlled flame path 469 around the
perimeter of the body tlange 442 when the enclosure cover 402 18 mechamcally
coupled to the enclosure body 404. For example, the back side 439 (ie., the side
furthest away {rom the mating surface of the body flange 432 when the body flange
432 1s mated against the cover flange 4227 to create the tlame path 46Y) of the
fastening feature 491 can form an obtuse angle 441 with the top end 443 of the
enclosure body 404, In such a case, as the fastening {eature 474 rotates with the cam
472 1nto the closed position, the {astening feature 474 18 forced further away from the
mating surface of the body flange 432 when the body flange 432 1s mated agamst the
cover thange 422 to create the flame path 469, In such a case, the flame path 469 can
be controlled, at least i part, by the degree of the obtuse angle 441, the length of the
shaft 473, and/or the contour of the tastening feature 474,

{B068] The tastening feature 474 can have an oblong {¢.g., rectangular. oval)
shape with a long side and a short side, so that the long side of the fastening feature
474 contacts the back side 439 of the tastening teature 491 when the cam 472 181 the
closed position. When the cam 472 18 10 the open position, the fasteming feature 474
rotates {e.o., 90} so that the short side of the fastenmg feature 474 18 proximate to the
back side 439 of the fastening feature 491.

{36 An example of another feature of the fastening feature 491 that can
aliow for a uniform and/or controlied tlame path 46Y9 around the perimeter of the body
flange 442 when the enclosure cover 402 is mechanically coupled to the canclosure
body 404 15 one or more contours along the back side 439 of the fastening feature
491, Examples of such contours can mclude, buf are not limited to, a siot {(e.g., 10
hold the fastening feature 474 i the closed position), a curvature, a ridge, and a
textured surtace.

{070 In certain example embodiments, the tastening feature 474 can form a
sinigie picce with the shatt 473 of the cam 472, Alternatively, the fastening {eature
474 can be a separate piece that i1s mechanically coupled to the shaft 473 using one or

more of a number of couphing methods, inciuding but not limited to fastening devices,
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welding, mating threads, and compression fittings. The fastening feature 474 can be
fixed or moveable relative 1o the shaft 473, It the fasteming feature 474 15 moveable
relative 10 the shatt 473, then the fastening feature 474 can be adjusted to provide for
a tlame path 469 having desired {or required) characteristics,

BT Similar to the fastemng feature 491, the fastenming feature 474 can have
one or more of a number of features to allow for a more umitorm and/or controlied
Hame path 469 around the perimeter of the body fHlange 442 when the enclosure cover
4372 15 mechanically coupled to the enclosure body 404, Examples of such features
can inciude, but are not limited to, a spiral shape, a curved mating surface, and a
textured mating surface. Such features of the fastening teature 474 can complement a

corresponding feature of the fastening feature 473,

{BG72] As stated above with respect to Figures 2A and 2B, the engagement

4i®

teatures 425 and/or the engagement features 435 can move when the fastening device
410 moves between the open position and the closed position. The rotation of the
cam 472 between the open position and the closed position. For exampie, the cam
472 may only be able to rotate approximately 90° between the open position and the
closed posttion.

{807 3] Example cmbodiments of fastening devices for explosion-proot
enclosures resist explosion and/or hydrostatic forces by mamntaming a flame path
where the cover flange and the body llange are coupled. TFurther, using the example
tastening devices described herein and other emmbodiments of these example tastening
devices allows for efficiont and ctfective coupling and/or decoupling of the cover and
the body of the explosion-proof enclosure. In addition, using example embodiments
of tasteming devices allows for increased flexybihity with regard to where components
are positioned on the cover and/or where conduit can be manually coupled 10 the
cxplosion-proof enciosure. Further, using example enmbodiments of fastening devices
tor explosion-proot enclosures allows the Hame path 1o oxist withmn the requirements
of one or more standards and/or regulations tor explosion-proot enclosures, Exampie
emmbodunents overage the weight of the enclosure cover to mterlock the various
mating {eatures (e.g., securing features, engagement features) of the enclosure cover
and the enclosure body.

{30741 Accordingly, many modifications and other cmbodiments set forth
heremn will come to nund to one skilled in the art to which fastening devices for

explosion-proof enclosures pertamn having the benefit of the teachings presented n the
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foregoing descriptions and the associated drawings. Therefore, it 18 10 be understood
that fasteming devices for explosion-proot enclosures are not t0 be lumited to the
specific embodiments disclosed and that modifications and other embodiments are
mtended to be included within the scope of this application. For example, a fastening
device does not need to inchude a bracket and/or a cam. Although specific terms are
emploved herem, they are used m a generic and descriptive sense only and not for

purposes of limutation.
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CLAIMS

What s claimed 1s:

i, An enclosure comprising:

a first enclosure portion comprising a {irst flange, at least one first engagement
feature disposed on a fivst imner surface of the first enclosure portion, and at least ong
raounting support;

a second enclosure portion mechanmically coupled to the first enclosure portion
and comprising a second tlange and at least one second engagement feature disposed
on a second mner surtace of the second enclosure poriion; and

at fcast one fastening device mechanically and movably coupled to the at least
ong mounting support, wherein the at least one fasicming device engages the first
flange and the second lange when the at least one tfastemng device 15 mn a closed
position, wherein the at {east one fasterung device 18 disengaged from the first flange
and the sccond flange when the at feast one fastening device 1S in an open position,

wherein the at least one first engagement feature couples to the at least one
sceond engagement feature when the at least one fastening device 1s i the closex
position, and

wherein a first flame path 1 maintained between the first flange and the

second flange when the at least one fasteming device 18 10 the closed posifion.

2. The enclosure of Claim 1, wherein the at least one first engagement
feature disposed on the fivst mner surface of the first enclosure portion 1s adjustabie fo
cusure that the first flame path between the first flange and the sccond flange

complies with a speciiication.

3. The enclosure of Clawm 1, wherein the at least one second engagement
teature disposcd on the sccond mner surtace of the second enclosure portion is
adjustable 1o ensurc that the first flame path between the first flange and the second

flange comphlies with a specification.

4. The enclosure of Claim 1, wherein the at least one fastenmg device
COMPIISES:
a bracket comprising a back side mechanically coupled to a bottom side at a

[ 3

st angie and o a {op side at a second angle, whercin the {op side comprises an
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engagement portion, wherein the first angle 15 substantially paraliel 1o an under side of
the first Hange, and wherein the second angle 1§ substantially parallel (o a top sade of
the second tlange;

a hinged coupling feature hingedly coupled to the at least one mounting
support and fixedly coupled to the bracket; and

a handle fixedly coupled to the hinged couphng feature and having the closed

position and the open posiiion.

A

S. The enclosure of Claim 4, wheremn the second flange comprises a first
portion having a {irst vertical profile that s ess than that of a remainder of the second
flange, wherein the bracket engages the first flange and the first portion of the second
flange when the handle 15 m the closed posifion, and wheremn the bracket 1s
disengaged from the first flange and the first portion of the second flange when the

handlie 15 m the open postiion.

5. The enclosure of Clamm 4, wherein the first enclosure portion is a cover
that further comprises an elevated mner portion and an outer portion, wherein the at
lcast one mounting support 18 disposed on the outer portion adjacent to the elevated

nner portion.

"’

The enclosure of Claim 4, turther comprising a securing device
mechanically coupled to the top side of the bracket, wherein the securing device

cngages the handle when the handle 18 in the closed position,

.("‘

5. The enclosure of Claim 7, wheremn the securmg device 1s disengaged

from the handle using a ool

9. The enclosure of Claim 4, wherein the first angle 18 different from the

second angle.

1.  The enclosure of Claim 1, wherein the first flange 1s part of the body of
an explosion-proof enclosure, and wherein the second tlange 18 part of the cover of

the explosion-proof enclosure.

Pl The enclosure of Clamm 1, wherein the at least one {fastening device

COMpPrises:



CA 02923850 2016-03-095

WO 2015/038803 PCT/US2014/055234

at least one cam disposed within the mounting support and that traverses the
first enclosure portion, wherein cach of the at least one cam comprises a shaft that
mechanically couples to a first {astoning feature, whercin the first fastening feature
couples to a sccond fastening feature disposed on an inner portion of the second
enciosure portion when the cam is in the closed posttion, and wherein the first
tastening feature decouples from the second fastening {cature when the cam s m the

Open posiion.

12, The enclosure of Claun 11, wheremn the cam rotates approxumately 90°

between the closed position and the open position.
i3, The enclosure of Claim 11, wherein the cam rotates using a tool.

14, The enclosure of Claim 11, wheremn cach first engagement feature
: o o
decouples {from a corresponding second engagement feature as the camn rotates 1o the

open position.

{5, The enclosure of Claim 11, wherein the cam and the mounfing support

form a second flame path.

16,  The enclosure of Claim 11, wherein the at least one first engagement
teature disposed on the first mnner surlace of the first enclosure portion moves when

the cam moves between the open position and the closed position.

17, The enclosure of Claim 11, wherein the at least ong second
engagement feature disposed on the second inner surface of the second enclosure
portion moves when the cam moves between the open position and the closed

DOSIION.

e

i 8. The enclosure of Clamm 11, wheremn the at least one second
cngagement feature comprises at least one feature that allows {or the first flame path
when the first enclosure portion 1s mechanically coupled to the second enclosure

portion.

19, The enclosure of Clamm 1, wheremn the at least ong fastening device can
be adjusted using a fastencr disposed within a portion of the at least one mounting

SUpport.

24
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243, The enclosure of Claim 1, wherein the furst enclosure portion further
comprises a first securing feature disposed along a third muer surtace, and wherein
the second enclosure portion further comprises a second securing feature disposed

along a fourth mner surface.
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